hole size along radial axis width 'a' and height 'b', pitch 'Λ', and air hole diameter 'd' of the proposed PCF, it is possible to achieve small effective mode area and high birefringence at wavelength 1.55µm.
Where A and B represent tri-diagonal matrices and E Ti denotes for transverse electric field.
The effective refractive index of the fundamental mode is given as n eff = β/k 0 , where β is the propagation constant, k 0 =2π/λ is the free space wave number.
III. RESULTS AND DISCUSSIONS
(i)
(ii) (iii) (ii) d=1µm,Λ=2.3µm and a/b=2.5µm
(iii) d=1µm,Λ=2.3µm and a/b=1.66µm
In this paper, a new type of polarization maintaining highly birefringent triangular lattice three-ring hexagonal PCF is proposed. Symmetrically elliptical air holes are introduced along radial axis of the fiber with keeping all other air hole diameter as same. By using elliptical air hole the degeneracy splits significantly and photonic band gap also changes which causes increase in birefringence. The key point is to destroy the symmetry of the structure and make the effective index difference between the two orthogonal polarization states. The black regions are air hole and white regions are silica, where the refractive indices of silica and air holes are taken as 1.45 and 1 respectively.
Above structures are then analyzed by FV-FEM. The diameter of all identical air holes and pitch (distance between the two center of the consecutive air hole) throughout the simulation were taken as fixed e.g. d=1µm and Λ=2.3µm respectively.
(i) (ii) (iii) Fig.2 Simulated Transeverse Electric Mode field pattern (one fourth part) of Birefringence PCF for all three structures (i)d=1µm, Λ=2.3µm and a/b=5µm,(ii)d=1µm, Λ=2.3µm and a/b=2.5µm and (iii)d=1µm, Λ=2.3µm and a/b=1.66µm at wavelength 1.55µm respectively.
Initially, the size of symmetrical elliptically air hole is taken as a/b=1.66µm after simulation transverse electric mode field pattern is observed for all structures. The effective mode area can be calculated in operating wavelength range by using eq. (3) 
From Fig.3 , it is observed that the effective mode area of the PCF increases with increasing of wavelength and decreases with decreasing elliptical air hole size in radial axis of the fiber.
The effective mode areas were obtained as 11.25µm 2 , 10.11µm 2 and 9.46 µm 2 for three structures (i), (ii) and (iii) respectively at wavelength 1.55µm. It is clear that effective mode area is minimum for structure (iii) in comparison to structures (i) and (ii). Fig.3 Variation of effective mode area with wavelength of the proposed PCF structures (i) d=1µm, Λ=2.3µm and a/b=5µm,(ii) d=1µm, Λ=2.3µm and a/b=2.5µm and (iii) d=1µm, Λ=2.3µm and a/b=1.66µm respectively.
By using FEMSIM technique, the birefringence of the proposed fiber is then determined by the difference between the effective indices of two orthogonal polarization modes which is Fig.4 Variation of birefringence with wavelength of the proposed PCF structures (i) d=1µm, Λ=2.3µm and a/b=5µm, (ii) d=1µm, Λ=2.3µm and a/b=2.5µm and (iii) d=1µm,Λ=2.3µm and a/b=1.66µm respectively The beat lengths (L B ) are obtained as 1.68cm, 0.96cm and 0.64cm for structures (i), (ii) and (iii) respectively at wavelength 1.55µm. From Fig.6 , it is observed that beat length decreases with increasing wavelength as well as elliptical size of the air hole along radial axis of the fiber. It is also observed that beat length decreases with increasing normalized frequency of all three structures PCF as shown in Fig.7 . At wavelength 1.55µm at normalized frequency 
